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The average area under wheat in the United Kingdom 
during the years 1910, 1911, and 1912, was 1,926,050 
acres, and the average yield was 59,43G,392 bushels; 
while in t,lie Commonwealth for the same period the area 
under wheat was 7,370,980 a.cres and the average yield 
8G,243,133 bushels, a difference in the total yield in favor 
of Australia of 36,80G,741 bushels. In  Australia wheat 
growing, under ordinary condi tiona, is generally con- 
sidered a safe and payable proposition when 10 inches of 
rain and over falls froni the month of April to that of 
October, inclusive. There are in all 484,330 square miles 
of count,ry with 10 inches of rniiifall imd over durinq tho 
wheat-growing period. Tho output of wheat, has h e n  
steadil increasing from y e : ~  to year, and bhere are vast 
possibi I- ities of future clevelopnicnt in this direction. 

The climatic history aid  prosperity of tlie last 10 
years or so coiitrnclict empha.t.icdly the preconceived 
Lotion that Aus td ia  is the pnrtic.utar drought-stricken 
and prccarious area of tho enrth’s surface. These niis- 
conce tioiis of the true character of the country have 
been P ield in the developmental stages, to a greater or less 
ext.ent, in the early histories in the majorit.y of all lands 
and in the colonizn t.ioii of newly discovered t.errit,ories; 
e. g., see historjT of coloiiizntioii of Unit,ecl States of 
America aiid early Egyptian history. The truth of t81ie 
matter about Aust,ralin’s rninfall is th a -  t. 

(1) It is generally aiiiple for pastoral and n.gricultura1 
industries over two-thirds of its area. 

(?I That different rcgions have distinct, wet and dry 
periods ; these niust. be fully recognized aiid iiiclustriill 
operations adapt,ed accordinglj-. 

(3) It is subject in part,, but never in t-hc whole, to 
prolonged periods wlien t8he rainfall is sliort of the 
seasonal average. Austrnlin is not, pcculinr in t.his respect. 

It! follows, therefore, t,hat,, RS 6lie so fnr uncleveloped 
count.ry bcconies populated nut1 pui. t.o proiii.able use, the 
genernl we:ilt.li of t.he c.oni1i;unit.y tis n wl~olc? will stentlily 
increase. 

A inodel represent,ing the relative rsinf:ill mer Aus- 
trdin has been construcit.ec1 at  tlie C.lom~ucin~~-i~nlth 
Weatlii.r BLUWLU, on :I horizontd s~::~lc of 133 i d e s  to 1 
inch and a vertical sc:ilo of 10 ii:c!itjs t.o 1 centimet:er. 
This iiiodrl shows nt a glance how 1 lis niiiiu2il raiiifa.11 is 
distriLut.ecl, from tlie siiiall precipit.n.t.ioii ovcr the far 
interior to the fringe of high rainfiill around the grcriter 
port.ioii of t.he coast, Zinc, d~~li1i i~t , i l>g 011 t,he ensterii sidc 
in a great “ pe:ik” iiirlicntiiig tho  iIli111.1id prLv:iyita.tion over 
the H a r v e ~  Creek and Iiiiiisfail district rcsulting from 
the prevailing southenst t,ratlc vii1ltlS carrying t,lic moisture 
ugaiiist the n:ount.n.in rfing:?.~ just. inside thr coast. 

Tlic fringe of relativdy high rniiiFd1 nlong t.ho eastern 
and sout.licastxxn conat8d of t.he ccmtiucnt as: the rc‘sult, of 
the elcvated contours ~ K U  tlie coiist in those regions is 
also striking. The eRect of the cioiisooiial rains over 
northern Australia is vorg ilpparen t froin the niodul, 
which shows t,he gradual iiicroasc of rninfnll froni leas 
than 10 inches in t.he int.crior to over GO inches on the 
north coast. 

The nianner in which the prevailing wcsterly trade 
winds carry moisture along the soutlicrly port.ion of the 
Commonwealth is clearly marked by the clerat.ions incli- 
cating the good riiins received over t.lie southwest corner 
of Australia, and further eastward how the ranges east of 
Adelaide cmse good rainfall there aiid prevent the rain 
from that direction reaching the inland parts of Victoria. 

In Tasmania, iilso, is seen t,he eR’ect of the frequency 
of the moist west.erly winds, causing high razinfall along 
the niounhin ranges of the west coast,, wit.11 resulting 
comparative dryness in the eastern part,s of that State. 

I t  lnny be of interest to note in closing that there exists 
a pnrently an oscillatory movement of the seasonal rains 

Forbes, New South Wales. It is perlia s n natural coin- 
cidence t,liat this apparent center of osci rl atioii is approxi- 
niately the cent,er of gravity of the Commonwealth’s 
PO ulat.ion and is. not far from the Federal capit.al site. 

t h i s  peculiar oscillatory character of tlie monthly 
march of rainfall suggested the const.ruction of a “rain 
clock.’’ In the center of a piece of cardboard a map of 
ilust.ra1ia is cut out, with a die. At the hack of this 
tinother piece of c.wdbowd representing the rain area is 
maiiipulat,ed on R swivel. By moving the second piece 
of ciirclhoarcl backward and forward with an amplitude 
of c-)scilliLt,ion of one-fifth of a circle (72’ arc) t,he lalid mea 
of the cont,iiient aflectecl by dry or wet condit,ions at  any 
tinio of year is npprosimntely iiidicubed. 

The imruediste lessons to be learned from a studv of this 
“clock” are that the se:Lsonnl rains are more regular than 
w t ~ s  generiilly believed, and t,liat the idt.ernnt.ing dry and 
wet, seasons are definit.ely clefinod. That being so, when, 
in olmlience to physicd law, there is an absence of rain 
cluriw tho normdly dry eriod in any part of Austmlia, 
such %ryness should not t: e regarded as drought and an 
evil, but rather as nature’s. wise provision for resting the 
soil. 

t P iroughout Australia, about a center in the vicinity of 

INFLUENCE OF W E A h E R  CONDITIONS ON THE 
AMOUNTS O F  NITRIC ACID AND O F  NLTROUS ACID 1N 
TIIE RAlNFALL NEAR MELBOURNE, AUSTRALIA.’ 

By V. G. ANDERSON. 

D d y  cleterminations of the amounts of nit,ric and of 
nit,rous acid in the rainfall at  Canterbury, near Mel- 
bourne, have been macle since November 1, 1912. The 
results to February 38, 1914, when correlated with 
met.eorolo icd data for Me1.bourne and daily isobaric 
c1wt.s of - % ustrtilia, reved the esist,ence of a relation be- 
txeoii weather conditions and the amounts of ni t,rogen 
acids in rain wat,er. 

Tlic c.onc.ent.mtion of nitric acid reached a ninsimum in 
suniiiier, a niininium in wintcr, aiicl an int,ermediate yosi- 
tinn during autumn and spring. 

’Hie concentration of nitrous acid reached a maximum 
in winter and a minimum in summer. The ratio of nitric. 
nitrogen to nitreous nitrogen was highest in summer and 
lomost in winter. On many occasions during winter the 
ratio was approximately 1: 1. A relation between 
ntiiiosplieric t,emperature nnd this r h o  w ~ i s  noted. 1t.s 
ii:rt,ure wis shown by plotting the niean minimum tem- 
peraturc ench month wit.11 the mean monthly r h o s ,  the 
curve heiiy of the same type as those wnicli espress 
c’:i~iges of clieniicnl velocity with ten1 eriit.ure. The 
r a h  is doubled for equal increments o P teniperatuye. 
From the results it would appear that in ruin water nitric 
ani1 nit,rous acids are formed in equal molecular 
portions and that, if the ratio could be determined?: 
st,ant,ly or before any change could ensue, it would in- 
varithly be 1 : 1. In cold weather the velocity is retarded 
to such an extent that little change O C ~ ~ U M  even after 
coniparatively long poriods; hence the increased amounts 
of nit.rous acid found in winter. In  hot weather the 
velocity being greatly increased, t,he rosiclual amounts of 
nitrous acid are very s m d ,  nearly all having been con- 
rertcd into nitric acid. 

oint to atmospheric nitrogen peroxide as The facts 
the source o P nitric and nitrous acids in rain water, aa 

1 Reprlnled from Re ort of the Eighty-fourth Meeting, B. A. A. S., Australis, 1814. 
London, 1915, pp. 33&39. 
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this gas reach with water, forming these acids in equal 
molecular proportions. 

In  a graph platted with daily concentrations of total 
nitrogen (mtric-nitrous) as abscissse and with rainfall as 
ordinates, the points are found to arrange theinselves into 
a series of rectangular hyperbols. Further, each group of 
points lying along a particular curvc is found t,o corre- 
spond with falls of rain occurring during one particuhr 
type of weather. From this it follows that for a particu- 
lar type of weather (1) the concentration of oxidized 
nitrogen varies inversely as the ruinfall; (2) the product 
of the concentration and the rainfall is constant; (3) the 
total wei h t  per unit area of oxidized nitrogen preci i- 

brief, the amount of oxidize nitrogen per acre carried 
down b rain falling on any day is a function of the type 

the amount of rainfall. These facts may be esplained 
by assuming that for each type of weather there esists 
in the air a definite concentration of nitrogen peroside, 
and that this soluble gas is completely washed out of the 
air by the h t  portions of a shower; any furt.her rain 
falling though the now purified air not increasing the 
amount of oxidized nitrogen in the rain water but de- 
creasing, by dilution, the concentration. 

Nine well-defined recurring types of [Austrtllian] 
weather have been investi ated. These may be classi- 

(2) tropical types; (3) divided-control types (Antarctic 
and tropical). Table 1 presents the number of cases of 
each type investigated together with the oxidized nitro- 
gen constant for each type. 

% tnted wit % ram falling durin 24 hours is constant. e n  

of weat % er and, within certain limits, is independent of 

fied into three groups as 9 ollows: (1) Antarctic types; 

TABLE 1.-The oxidizetinitrogen constant in rain aeeonipanying diJermt 
&pea of weather at Melbourne, Victoria, 1912-1914. 

10 i 4.1 

16.0 

1). 1 

Weather types. 

I 
Oxidized 

Number. 1 nitrogen 
constant. 

Antarctict &mjgAntarctic es: depresslons- 

(a Rear ............................................... 1.5 
(b  Crest .............................................. I f I 2.5 

SERIAL m E R S  OF WEATHER BUREAU PUBLICA- 
TIONS. 

By ROBEBT SEYBOTH, I n  Charge of Printing Division. 

[Dated: U. 8. Weather Bureau, Wasbhgton, August, 1915.1 

Beginnin with January, 1895, a serial number (e. 
W. B. 525) B aa Bureau put: 

tions and extracts WEATHER ~ E V I E W ,  

meteorological duties of l% t e Signal Service of the Army 

lication that has cover.’ This series 
includes all folio, octavo bulletins, Instru- 
ment Division circ miscellaneous ublica- 

and the successive numbers of the MONTHLY WEATHER 
REVIEW. As it was found that 59 publications had been 
issued prior to 1895, counting from the date on which the 
Weather Bureau was o anized by the transfer of the 

to the Department of Agriculture, July 1, 1891, the first 

publication of 1895 was given the serial number 60. The 
59 numbers above referred to do not include the numerous 
publications issued by the bureau (Signal Service) prior 
to its transfer from the War Department to the Depart- 
ment of Agriculture. 

Most of the numbers from 60 to 310, inclusive, as well 
as some later ones, we no longer available for distribu- 
tion. 

The reader is particularly urged to note carefully that 
the symbol “W. B. No. 545” refers to the serial nu.?nber 
in the following list; it docs not mean “Weather Bureau 
Bulletin No. 545,” and should not be referred to as such. 
W.B.No. Title of publication. 
60 
61 
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63 
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75 
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84 
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87 
88 

89 
90 

91 
93 

93 w 
95 
96 
97 

95 
99 
100 

10 1 
102 

103 
104 

105 
106 1 8m X~~TELY WSATEXP REVIEW. Nopembv. 1W2,SO : 628430. 

Monthly Weather Review for January, 1895. 
Inetructions to Observera, and Code for Encipheri Re orb at 

Cotton Region and Sugar and Rice Stations of%e weather 
Bureau. - 

Monthly Weather Review. Annual Summary for 1894. 
Studies of Weather Types and Storms. No. 1. Types of Storme 

in January. Extract from Montlily Weather Renew. 
Monthly Weather Review for February, 1595. 
Monthly Weatlier Review for March, 1895. 
Circular B. Iiistnictions for Use of Maximum and Minimum 

Circular C. Instnictions for Utie of the Kain Gauge. C. F. Mar- 

Montlily Weather Review for April, 1895. 
Climate and Hoaltli. No. 1. 
Monthly Weatlier Review for May, 1595. 
Climate and Health. No. 2. 
Monthly Weather Review for June, 1595. 
Climate and Health. No. 3. 
Monthly Weather Review for July, 1895. 
Climate and Health. No. 4. 
Monthly Weather Review for August, 1895. 
Bulletin No. 16. The Determination of the Relative Quantities 

of Aqueous Vapor in the Atmosphere by means of the Absorptmn 
Lines of the Spectrum. L. E. Jewell. 

Climate and Health. No. 5. 
Monthly. Weather Review for Se tember, 1895. 
Instructions to Wind-Signal (itorm-Warning) Displaymen of 

Statistics of the State Weather Services. 0. L. F k g .  Eztract 

C k a t e  and d a l t h .  No. 6. 
Monthly Weather Review for October, 1895. 
Climate and Health, 
Departura from Normal Temperatures and Rainfall, with Crop 

Yields in Nebraska. 11. H. U. Dunwoody. 
Injury from Frost and Methods of Protection. H. E. ’CVilliams. 
Dis lay of Wind Signals on the Great Lakes. 
Bulietm-No. 17. The Work of the Weather Bureau in Connec- 
tion with the Rivera of the United States. Willis L. Moore. 

Monthly Weather Review for November, 1595. 
Bulletin No. 18. Report of the Fourth Annual Meeting of 

Amencan Association of State Weather Services, held at I d -  
ampolis, Indiana, October 16 and 17, 1595. James Beny. 

Monthly Weather Review for December, 1895. 
Studies of Weather Types and S t o m .  Part 2. E. B. Garriott 

and others. Extract from Monthly Weather Review. 
Climate and Health. Vol. 2, No. 2. 
Monthly Weather Rewew. Annual Summary for 1895. 
Monthly Weather Review for January, 1896. 
Climate and Health. Vol. 2, No. 3. 
Bulletm No. 19. Report on the-Relative Humidity of Southem 

Monthly Weather Review for February, 1896. 
Monthly Weather Review for March, 1596. 
Bulletin KO. 13. Temperatures Injurious to Food Producta in 

Storage and Durin Transportation, and Methods of Protection 
from the &me. %. E. Williams. Reprinted aa Farmed 
Bulletin No. 125. 

Xonthly Weather Review for April, 1596. 
St. Louis Tornado. H. C. Frankenfield and A. J. Henry. E3i 

tract roin Monthly Weather Review. 
\lonth6 Weather Review for May, 1896. 
Redponses to the Programme of Questions Proposed for Dimus- 

sion at  the Intermhonal Meteorological Conference to be held 
in Paris Septemher, 1896. 

Monthly Weather Review for June, 1896. 
Monthly Weather Review for July, 1896. 

- 

Thermometers. C. F. Marvin. Revised edition. 

vm. Revised edition. 

the .Weather Bureau. 

rom Month1 Weather Review. 

Vol. 2, No. 1. 

New England and other Localibes. A. J. Henry. 


